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APPENDIX A
COURSE OBJECTIVES

Based on USAF TPS/ED Course Training Standard, all Design of Experiments require
C-Application Level Subject Knowledge (i.e. Students can use learned material in new
and concrete situations).

State the major factors of test development.

Understand why clearly stating the test purpose is critical to test success.

Understand the purpose of success criteria.

Know the differences between the null hypothesis and the alternate hypothesis.

Understand the concept of acceptable risk.

Distinguish the difference between a type o error and a type B error.

Understand why sample size is critical to the design of experiments

Distinguish the difference between systemic errors and random errors,




2.1

2.2

2.3

24

2.5

2.6

Losson 2: Basic Probability and Statisti .

Understand concepts of classical probability and experimental probability.

Apply the concepts of the probabilities axioms to the following events:
complementary, mutually exclusive, and independent.

Distinguish the difference between populations and samples.
Know the difference between homogeneous, independent, and random samples.

Understand and calculate measures of central tendency.

Understand and calculate measures of dispersion.
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3.2

3.3

3.4

3.5

3.6

I 3: Probability Distributi

Understand the difference between discrete and continuous probability
distributions and their respective interpretations and applications.

Understand and apply the concepts associated with a discrete or continuous
cumulative distribution functions.

Understand and apply the concepts associated with the binomial distribution.

Understand and apply the concepts associated with the normal distribution and
standard normal distribution.

Understand and apply the concepts associated with the student's t distribution.

Understand and apply the concepts associate with the chi-square distribution.
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4.1

4.2

4.3

44

4.5

4.6

I ¢ Confid Limif

Understand and apply the concepts associated with the Central Limit Theorem. .

Understand the application of the Central Limit Theorem to sampling theory.

Define the uncertainty level, o, associated with sampling theory.

Calculate confidence intervals for means for varying levels of uncertainty (o) for
sample sizes n 2 30.

Calculate confidence intervals for means for varying levels of uncertainty (o) for
sample sizes n < 30.

Calculate confidence intervals for variance for varying levels of uncertainty (o) and
degrees of freedom (v).
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5.2
5.3
5.4

5.5

5.6

5.7

I 5. Hypothesis Testi

Understand the basic concepts underlying hypothesis testing.

Comprehend the purpose and development of the null hypothesis (Hy) and the
alternative hypothesis (H,).

Understand the concept of a Type I error and the level of significance, o.

Understand the concept of a Type II error and its probability, B.

Setup the null hypothesis accept and reject regions for one tailed and two tailed
tests.

Apply one tailed and two tailed tests on means using hypothesis testing for n > 30
or 6 known, using the z - test statistic.

Apply one tailed and two tailed tests on means using hypothesis testing for n < 30
and ¢ unknown, using the t - test statistic.

Apply one tailed test on variances using the chi-squared statistic.
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6.1

6.2

6.3

6.4

L 5: N cric Testi

Know why nonparametric tests are used in place of parametric tests.

Know the nonparametric sign test assumes that two populations are equivalent.

Know the binomial distribution is the basis for the nonparametric sign test.

Apply the sign test to a comparison evaluation.
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I 7. Sample Size Determinati

‘ 7.1  Understand the tradeoffs involved in sample size determination.

7.2 Apply the concept of confidence interval requirement to the accuracy driven
sample size determination.

7.3 Apply the concept of hypothesis testing to the general approach of sample size
. determination.
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8.1

8.2

8.3

8.4

8.5

8.6

Lesson 8: Error Analysis

Know the purpose of significant figures.

Given a number, determine the number of significant figures in the number.

Know the generally accepted rule for significant figures based on experimental

precision.

Apply the rules for mathematical operations on significant figures.

Given an equation, apply the techniques of error propagation to determine the
contribution of independent variable error to overall functional error.

Given an equation, apply the techniques of error propagation to determine the
contribution of the independent variables variances to the overall functional

variance.
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APPENDIX B

‘ PROBLEM SETS
Lesson 1
1. Determining “how much risk of being wrong is acceptable" is a major factor in test

development (T/F)

2. Systemic errors are nonrepeatable errors caused by a flaw in a measuring system

(T/F)

3. Clearly stating the purpose of the test is necessary for:

a. Creating generalized success criteria

b Providing focus on a specified goal ‘

C. Determining the maximum number of samples needed to complete the test
d aand c

e All of the above



Lesson 2
1. A data sample is any subset of a given population (T/F)

2. A random sample is one where the selection of one data point does not affect the ‘
likelihood of subsequent data points (T/F)

3. Given a fair deck of 52 cards
Event A: Pick 1 King
Event B: Compliment of Event A
The probability of Event B is:

a. 4/52
b. 1/52
C. 51/52
d. 48/52
e. None of the above
4. The mean of a sample is:
a. The most common measure of central tendency
b. Arithmetic average
c. aand b .
d. All of the above
e. None of the above

5. Your data group has been asked to verify the takeoff performance in the T-38.
Your group decides to do 10 takeoffs all on the same day in the same aircraft without
refueling between takeoffs. All 5 pilots want to fly, so it is decided to let each pilot do 2
takeoffs. Are your data:

a. homogeneous

b. independent

c. random

6. Two cards are drawn from a single deck. Find the probability that they are both aces
if the first card is:

a. replaced

b. not replaced



‘ 7. Given the following random independent 360° aileron roll data:

Test Point Time
1 3.5
2 4.0
3 3.8
4 4.2
5 3.7
Find
a. Sample mean
b. Sample median
C. Sample standard deviation

8. Top Pilot Mickey Mach decides to separate from the Air Force and try his golden
hand at professional baseball. Halfway through his rookie year, Mickey has a 0.331
batting average and has at least 1 hit in each of the past 10 games. If the league record
is hitting 41 games in a row, what is the probability of setting a new record? Assume
Mickey gets up to bat 5 times in each game and each time up to bat is independent of
the others.
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Lesson 3

1.

5.

The Binomial distribution is an example of a continuous probability distribution
(T/F)

The Chi-squared distribution is used when comparing sample means and
population means (T/F)

The probability of getting a total of 7 only once in three tosses of a pair of fair dice

18.
6 (1/6)* (5/6)

3 (1/6) (5/6)*
3 (1/6) (5/6)
6 (1/6) (5/6)
None of the above

© e T

The value of Z such that the area between -1.5 and Z is .0013 is:

a. Z =-149

b Z=-151

C. Z =-3.00

d. aorb

e None of the above

Over a long period of time the airlines noticed that only 90% of the people making

reservations actually showed up. The standard deviation is 4% of those making

reservations. Assume that these data represent true population values and that the

data is normally distributed.

a. What is the probability of too many people showing up for a single flight if

105% of the seats are reserved?

b. What is the probability of getting an average of only 85% or less of the people

to show up over a sample of 5 flights (assume S = 5)?

c. Ninety-nine percent of the time, you should expect standard deviation in b to

be less than what value?



Lesson 4

5.

The central limit theorem requires that the population from which a sample is
taken be normally distributed (T/F)

Confidence intervals for variance are based on student's t distributions (T/F)
Given a general population with mean p, and standard deviation o 2 sand a

sample mean pz and a standard deviation og, for a sample size equal to infinity
then.

a. Bx = Ha
b. B = 0
c. 0z = 0,
d. oz = 0
e. aand d

For sample sizes greater or equal to 30, confidence intervals are based on:

Binomial distribution
Standard normal distribution
Student's t distribution
Chi-squared distribution

© oo oo

None of the above

Ten MIL power takeoff rolls were measured by your data group. The

standardized data have a mean of 2700 ft and a standard deviation of 200 ft. What are
the 95% confidence limits for the actual value?.




Lesson 5

1.

A type II error occurs when we accept the null hypothesis and it is false (T/F) ‘

For n < 30 and ¢ is unknown, a test of means should be based on a standard
normal distribution statistic (T/F)

The failure to reject the null hypothesis is due to:

a.

b
c.
d.
e

The fact that it is true

Insufficient evidence to reject it

The fact that the alternative hypothesis is false
aandc

None of the above

Rocket motors have burn times of 3 sec (n,) when produced. A sample of 9 motors

which were stored for 5 years had an average burn time of 3.1 sec and a standard
deviation of .1 sec. At the 95% confidence level, has the burn changed.

The specification for engine thrust on the F-120 is 28,000 lbs. You test 11 engines
and find the mean is 27,500 with a standard deviation of 350 lbs. Did the ‘
contractor meet the specification at the 90% level of significance.
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Lesson 6

1. The YF-19 has vertical tape instruments. Before going into production, the SPO
.Director polls the test pilots and finds that 10 prefer round dials, 2 have no preference

and 5 want to keep the tapes. You want to be 95% sure before approving an engineering
change proposal (ECP). What should you do?

2. The YF-23 handling qualities were preferred by 4 of 11 pilots. The YF-22
handling qualities were preferred by 6 of the same 11 pilots. One had no
preference.

a. If the two handling qualities are truly equal, what is the probability of 6 or
more test pilots would prefer the YF-22 handling qualities.

b. Based on this sample, should the Advanced Tactical fighter evaluation team
credit the YF-22 as the winner in handling qualities with 90% confidence.




Lesson 7

A 100 percent sampling of a population is the most cost effective means of testing
(T/F) ‘

Keeping other factors fixed in the general approach to sample size determination,
then increasing o, leads to increased B (T/F)

For the accuracy driven sample size determination, sample size increases as:

a. Z test statistic increases

b. o decreases

c. Population variance increases
d. All of the above

e. None of the above

How many samples do we need to determine the mean at the 95% confidence level
if we want the error to be:

a. Less than .1 ¢

b. Less than .2 ¢

c. Less than .3 ¢ ‘
A new radar component is being tested to determine its effect on detection range.

From previous tests, the standard deviation of such tests is about 1.5 nm. How

many test points must we fly with both the old and new component if we want to

detect a mean difference of 1 NM at 95% confidence, while guarding against the
false positive with probability 90%.
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Lesson 8

If there is no decimal point, the rightmost nonzero digit is the least significant
digit (T/F)

The number of significant digits in the number 0.0020300 is:

a.

b
c.
d.
e

3

R 3 Ot

The answer containing the correct number of significant digits for 1.22 + 3.5678 +

4.534 is:

a. 9.321

b. 9.32

c. 9.322

d. 9.3218

e. None of the above

To what fractional accuracy (%) can we specify the volume of a sphere

(V = 4/3 n r®) if we can measure the radius to within 1%
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ANSWERS

-1 T
1-2 F
1-3 b
2-1 T
2-2 F
2-3 d
2-4 ¢

2-5a  Yes, if all pilots use the same procedure, technique, etc

2-5b  Yes

2-5¢  Yes, if corrected to standard weight and atmospheric conditions
2-6a .00592

2-6b .00452

2-7a 3.84

2-7b  3.80

2-7c .270

2-8 (.866) = .01=1%

3-1 F 6-1 Keep the tapes
3-2 F 6-2a .3770
33 b 6-2b No
34 d
3-ba 9.5%
3-5b 2.5% 7-1 F
3-5¢ 7.3% 7-2 F
7-3 d
4-1 F 7-4a 385
4-2 F ~7-4b 97
4-3 e 7-4c 43
4-4 b 7-5 20 for each system

4-5 2557 < p <2843

51 T 81 T
5-2 F 82 ¢
5-3 b 83 ¢
5-4  Yes 84 3%
5-5 No



APPENDIX C
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10 |11 {12 |13

2 .250 | .500 | .250
3 125 | 375 | 375 | 125
4 .062 | .250 | .375 | .250 | .062

5 031 | .156 | .312 | .312 | .156 | .031

6 016 | .094 | 234 | .312 | .234 | .094 | .016

7 .008 | .055 | .164 | .273 | 273 | .164 | .055 | .008

8 .004 | .031 | .109 | .219 | 273 | .219 | .109 | .031 | .004

. 9 002 | .018 | .070 | .164 | .246 | .246 | .164 | .070 | .018 | .002

10 .001 | .010 | .044 | .117 | .205 | .246 | .205 | .117 | .044 | .010 | .001

11 005 | .027 | .081 | .161 | .226 | .226 | .161 | .081 | .027 | .005

12 003 | .016 | .054 | .121 | .193 | .226 | .193 | .121 | .054 | .016 | .003

13 .002 | .010 | .035 | .087 | .157 | .209 | .209 .157 .087 | .035 | .010 | .002

14 .001 | .006 | .022 | .061 | .122 | .183 | .209 | .183 | .122 | .061 | .022 | .006 | .001

Table of Binamial Probabilities for p=g=.5




Areas
under the
Standard

Normal Curve
from 0 to z

APPENDIX D

7 8 9
-.0279 .0319 .0359
0675 0714 0754
.1064 1103 1141
.1443 .1486 1517
.1808 .1844 1879
2157 .2190 2224
2486 .2518 2549
2794 2823 2852
.3078 .3106 3133
.3340 .3365 .3389
.3577 .3599 .3621
.3790 3810  .3830
.3980 .3997 4015
.4147 4162 4177
.4292 4306 4319
.4418 .4429 4441
4523 4533 4543
4616 4625 .4633
.4693 .4699 .4706
4756 4761 AT67
.4808 4812 .4817
.4850 .4854 L4857
.4884 .4887 .4890
4911 4913 4916
.4932 .4934 .4936
.4949 .4951 4952
.4962 4963 .4964
4972 4973 4974
.4979 .4980 .4981
.4985 L4986 .4986
.4989 .4990 .4990
.4992 4993 .4993
.4995 4993 .4995
.4996 .4996 .4997
.4997 4997 4998
4998 .4998 .4998
.4999 .4999 .4999
.4999 4999 .4999
.4999 .4999 .4999
.5000 .5000 .5000




APPENDIX E

Percentile Values (t,)
for
Student’s ¢ Distribution
with + Degrees of Freedom

1 ]
: ' s I t 6o to tas tso. | tag | tg; ! yis ! oy L
1 .158 325 27 1 1.000 1.376 ; 3.08 6.31 12.71 i 31.82 63.66
2 142 .289 617 816 1.061 1.89. 2.92 430 i 6.98 9.92
3 137 277 .584' 765 978 1.64 2.35 3.18 | 4.54 5.84
4 .134 271 .569 741 941 - 1.53 2.13 2.78 ‘ 3.75 4.60
5 132 267 539 727 920 ¢ 1.48 2.02 | 2.57 3.36 4.03
6 l 131 265 553 718 906 1.44 194 | 245 l 3.14 3.71
7 | 130 .263 549 J711 .896 142 |- 1.90 | 2.36 3.00 3.50
8 .130 262 .546 .706 .889 1.40 1.86 2.31 2.90 3.36
9 129 .261 .543 .703 .883 1.38 1.83 2.26 2.82 3.25
10 | 120 ¢ 260 .542 700 | .879 1.37 1.81 | 223 2.76 3.17
11 129 .260 540 .697 .876 1.36 1.80 2.20 2.72 3.11
12 | 128 .259 539 695 .873 1.36 1.78 2.18 2.68 3.06
13 128 .259 538 .694 .870 1.35 177 2.16 2.65 3.01
14 128 .258 537 .692 .868 1.34 1.76 2.14 2.62 2.98

691 .866 1.34 1.75 213 2.60 2.95
690 .865 1.34 1.75 212 2.58 2.92
.689 .863 1.33 1.74 2.11 2.57 2.90

bt e
- o oo
5RO
888
o o b
G n
o
Ot v on
W 0 W
P NER -

18 127 257 .534 .688 862 1.33 1.73 2.10 2.55 2.88
19 127 257 833 .688 861 | 1.33 1.73 2.09 2.54 2.86
20 127 257 533 .687 .860 1.32 1.72 2.09 2.53 2.84
21 127 257 532 .686 .859 1.32 1.72 2.08 | 252 2.83
22 127 .256 532 .686 .858 1.32 1.72 2.07 2.51 2.82
23 127 .256 532 .685 .858 1.32 1.711 2.07 2.50 2.81
24 127 .256 531 .685 857 132 | 111 2.06 2.49 ¢ 2.80
25 127 .256 531 .684 .856 1.32 1.71 2.06 2.48 2.79
26 127 .256 531 .684 856 1.32 1.71 2.06 2.48 2.78
27 127 .256 .531 .684 855 1.31 1.90 2.05 2.47 2.77
28 127 .256 .530 .683 .855 1.31- 1.70 2.05 2.47 2.76
29 127 .256 .530 .683 854 1.31 1.70 2.04 2.46 2.76
30 127 .256 .530 .683 854 131 1.0 2.04 2.46 2.75
40 126 253 .529 .681 .851 1.30 1.68 2.02 2.42 L2710
60 126 254 527 679 .848 .30+ 1.67 200 | 239 ! 266
120 126 254 .526 677 .845 1.29 | 1.66 1.98 | 236 2.62
cE L1260 0 258 1 594 674 842 | 1.28 :' 1645 186 | 233 i 2.58

f i

. i

Sourec: R. A. Fisher and F. Yates, Statistical Tables for Biclogical, Aqricaltiral i
Medical Rescarch, published by Longman Group Lid.. London ipreviously pub-
lished by Oliver and Boyd, Edinburgh}, and by permission of the authers and

- publishers.




Percentile Values (y2)
for the
Chi-Square Distribution

APPENDIX F

with » Degrees of Freedom X3

vl s Xy | Khas | Xhs | X0 | X X | x| X | X rs | Xho l Xhos | X%es
1! .0000 i .0002 | .0010 | .0039 |.0158 | .102 | .455 | 1.32 | 2.71 384 | 5.02 | 6.63 | 7.88 | 10.8
2| 0100 |.0201 |.0506 | .103 | .211 | .575 | 1.39 | 2.77 | 4.61 | 5.99 7.38 | 9.21 | 10.6 | 13.8
3l.0717| 115 | 216 | .352 | .584 | 1.21 | 2.837 | 4.11 | 6.25 | 7.81 9.35 | 11.3 | 12.8 | 163
4) 207 | 297 | 484 | 711 | 1.06 | 1.92 | 3.36 | 5.39 | 7.78 | 9.49 | 11.1 133 | 149 | 185
51 412 | 554 | .881 | 1.15 | 1.61 | 2.67 | 4.35 | 6.63 | 9.24 11.1 | 12.8 | 151 { 16.7 | 20.5
6l 676 | 872 | 124 | 1.64 | 2.20 | 3.45 | 535 | 7.84 | 10.6 | 12.6 14.4 | 168 | 185 | 22,5
71 089 | 1.24 | 1.69 | 217 | 2.83 | 4.25 | 6.35 | 9.04 ! 12.0 | 14.1 16.0 | 18.5 | 20.3 | 24.3
8! 1.34 | 1.65 | 2.18 | 2.73 | 3.49 | 507 | 7.34 | 10.2 | 134 | 155 17.5 | 20.1 | 22.0 | 26.1
91173 1209 | 270 | 333 | 417 | 5.90 | 834 | 11.4 | 147 | 16.9 19.0 | 21.7 | 23.6 | 27.9
10| 2.16 | 2.56 | 3.25 | 3.94 | 487 | 6.74 | 9.3¢ | 125 | 16.0 | 183 20.5 | 23.2 | 25.2 | 29.6
11 260 | 3.05 | 382 | 457 | 5.58 | 7.58 | 10.3 | 13.7 | 17.3 | 19.7 219 | 247 | 268 | 31.3
12! 307 | 357 | 440 | 523 | 6.30 | 8.44 | 11.3 | 148 | 185 | 21.0 23.3 | 26.2 | 28.3 | 329
13! 357 | 411 | 5.01 | 589 | 7.04 | 9.30 | 123 | 16.0 | 19.8 | 224 247 | 277 | 298 | 345
14] 4.07 | 4.66 | 5.63 | 657 | 7.79 | 10.2 | 13.3 | 171 | 21.1 | 23.7 26.1 | 29.1 | 31.3 | 36.1
. 15| 460 | 523 | 6.26 | 7.26 | 8.55 | 11.0 | 143 | 182 | 223 25.0 | 275 ! 30.6 | 32.8 | 37.7
16| 514 | 581 | 691 | 796 } 9.31 | 11.9 | 153 | 194 | 23.5 26.3 | 28.8 | 32.0 | 34.3 1 39.3
17| 570 | 6.41 | 7.56 | 8.67 | 10.1 | 12.8 | 16.3 | 20.5 | 24.8 27.6 | 30.2 | 33.4 | 85.7 | 408
18! 626 | 7.01 | 823 | 9.39 | 109 | 13.7 | 17.3 | 21.6 26.0 | 289 | 315 | 348 | 37.2 | 423
19| 684 | 7.63 | 891 | 10.1 | 11.7 | 14.6 | 183 | 22.7 272 | 80.1 ] 32.9 | 36.2 | 38.6 | 43.8
20| 7.43 | 826 | 9.59 | 109 | 124 | 155 | 19.3 | 23.8 | 284 31.4 | 34.2 | 87.6 | 40.0 ! 45.3
21! 803 | 890 | 10.3 | 11.6 | 132 | 16.3 | 20.3 | 24.9 | 29.6 327! 355 : 38,9 | 414 | 4638
29| 864 | 9.54 | 11.0 | 123 | 140 | 17.2 | 21.3 | 26.0 308 | 33.9 | 368 | 40.3 | 42.8 | 483
231 926 | 10.2 | 11.7 | 13.1 | 148 | 18.1 | 223 27 320 | 33.2 | 38.1 1 41.6 | 44.2 : 49.7
24| 989 | 109 | 12.4 | 13.8 | 15.7 | 19.0 | 23.3 | 28.2 332 | 36.4 | 39.4 | 43.0 | 45.6 | 51.2
25! 10.5 | 11.5 | 18.1 | 146 | 16,5 | 19.9 | 243 | 29.3 344 | 87.7 | 40.6 | 44.3 | 46.9 | 52.6
26 11.2 | 122 | 13.8 154 | 173 1 208 | 253 | 30.4 | 356 | 38.9 | 41.9 , 45.6 : 48.3 | 54.1
271 118 | 129 | 146 | 162 | 181 | 217} 26.3 | 31.5 36.7 | 40.1 | 43.2 | 47.0 1 496 | 55.5
28! 12.5 | 13.6 | 15.3 | 16.9 | 189 | 22.7 | 27.3 | 32.6 379 | 41.3 | 4451 483 | 51.0 | 56.9
291 131 | 143 | 16.0 ! 17.7 | 19.8 | 23.6 | 28.3 | 33.7 | 39.1 42.6 | 45.7 | 49.6 | 523 | 58.3
30| 13.8 | 15.0 | 16.8 | 18.5 | 20.6 | 24.5 | 29.3 | 348 40.3 | 438 | 47.0 | 50.9 | 53.7 | 59.7
40 2071 222 1 244 | 26.5 | 29.1 | 33.7 | 39.3 | 45.6 518 | 55.8 | 59.3 | 63.7 | 66.8 | T3.4
501 28.0 1 29.7 | 32.4 | 34.8 | 37.7 | 429 | 49.3 563 | 63.2 | 675! 714 | 762 | 795 86.7
60| 355 | 87.5 | 40.5 | 432 | 46.5 | 52.3 | 59.3 | 67.0 744 | 79.1 | 83.3 | 88.4 | 92.0 | 99.6
70! 433 | 454 | 488 | 51.7 | 55.3 | 61.7 | 69.3 | T7.6 85.5 | 90.5 { 95.0 | 100 104 112
80! 51.2| 535 | 57.2 | 60.4 | 64.3 | 71.1 | 79.3 88.1 | 96.6 102 107 112 116 125
90| 59.2 | 61.8 | 65.6 | 69.1 | 73.3 | 80.6 | 89.3 98.6 | 108 113 118 124 128 137
100] 673 70.1 | 74.2 | 779 | 824 | 90.1 !l 99.3 109 118 124 130 136 l 140 149

Source: E. S. Pearson and H. O. Hartley, Biometrika Tables jor Statisticians, Vol. 1
(1966), Table 8, pages 137 and 138, by permission. :




E n| 9 10 11 12 13 14 15 16 17 18 19 20
Q-

2 0 0 0 1 1 1 1 1 2 2 2 2

3 2 3 3 4 4 5 5 6 6 7 7 8

4 4 5 6 7 8 9 10 11 11 12 13 13

5 7 8 9 11 12 13 14 15 17 18 19 20

6 10 11 13 14 16 17 19 21 22 24 25 27

7 12 14 16 18 20 22 24 26 28 30 32 34

8 15 | 217 | 19 22 24 26 29 31 34 36 38 41

17 20 23 26 28 31 34 37 39 42 45 | 48

10 20 23 26 29 33 36 39 42 45 48 52 55

11 23 26 30 33 37 40 44 47 51 55 58 62

12 26 29 33 37 41 45 49 53 57 61 65 69

. 13 28 33 37 41 45 50 54 59 63 67 72 76

14 31 36 40 45 50 55 59 64 67 74 78 | 83

15 34 39 44 49 54 59 64 70 75 80 85 90

16 37 42 47 53 59 64 70 75 81 86 92 98

17 39 45 51 57 63 67 75 81 87 93 99 | 105

18 42 48 55 61 67 74 80 86 93 99 | 106 | 112

19 45 52 58 65 72 78 85 92 99 | 106 113 119

20 48 55 62 69 76 83 90 98 | 105 | 112 | 119 | 127

APPENDIX G

Table of Critical Values of U in Mann-Whitney Rank-Sum Test (o = .05)




APPENDIX H

Two- Tailed Alternative One-Tailed Alternative

‘ n o=.05 o=.05 oa=.01
4
5 1
6 1 2
7 2 4 0
8 4 6 2
9 6 8 3
10 8 11 5
11 11 14 7
12 14 17 10
13 17 21 13

.B 14 21 26 16
15 25 30 20
16 30 36 24
17 35 41 28
18 40 47 33
19 46 54 38
20 52 60 43
21 59 68 49
22 66 75 56
23 73 83 62
24 81 92 69
25 90 101 77

" Table of Critical Values for Signed Rank Test




